The standard for Product Data Representation and Exchange, I S 0 10303, defines a neutral, computer -interpretable representation for describing product data in a manner that i s independent from any particular system. This standard i s more commonly known as STEP, STandard for the Exchange of Product model data and i t i s designed to support a wide range of design, engineering, and product support applications. Support for specific applications i s provided through an Application Protocol.
Introduction
The National Institute of Standards and Technology (NIST) works through voluntary industry standards organizations to develop standards that meet the needs of industry and government users. To be viable, it i s important that these standards meet a red industrial need. One such standard i s I S 0 10303, Product Data Representation and Exchange, which i s more commonly referred to as STEP, STandard for the Exchange of Product model data. This standard specifies functional and data requirements for product data exchange.
To effectively use commercial off-the-shelf products which implement this standard and to achieve interoperability among these systems, conformance testing i s required to reduce the risks and raise the consumer confidence in these systems. This document i s specifically directed at developers of commercial off-the-shelf products which implement STEP and testing laboratories, but users of such systems may also be interested in the planned STEP conformance testing program.
The objectives of the NIST STEP Conformance Policy are:
l To reduce the total information systems costs by making it more predictable and less expensive to maintain software applications and to transfer compatible information among applications using different information systems, including replacement systems.
l To protect the capital investment of users of the standard by ensuring to the extent possible that commercial off-the-shelf products meet the requirements in the standard, thereby providing a known capability which can be expected of any certified product.
l To identify competent testing laboratories to assist users of the standard in the procurement of commercial off-the-shelf products.
The STEP conformance testing program i s being designed to be as barrier -free as possible for suppliers of commercial off-the-shelf products. Some of the barriers to suppliers which must be guarded against include high cost (e.g. testing fees, time required, and logistic arrangements), lack of useful test results, lack of acceptance of test results internationally, and lack of awareness by users of the benefits of conformance testing. Self-testing by vendors during their product development cycle i s encouraged and an information kit and tools are available for this purpose. For further information relating to this new paradigm for software conformance assessment, refer to Issues, Requirements, and Recommendations for a STEP Conformance Testin.g Program.'
The beta testing program seeks collaborations with U.S. developers of STEP-based software products to ensure delivery of value-added testing services. Strong vendor involvement i s See Appendix A for a list of document sources. needed to obtain feedback on a l l aspects of the proposed test program. The objective of the STEP beta testing program i s to accelerate the introduction of high-quality commercial offthe-shelf products which meet the industrial needs specified in STEP.
This document describes requirements for the conformance assessment of STEP-based software systems. This document specifically lays out the requirements for the conformance testing of implementations of the first standardized STEP Application Protocol (AP): ConBguration Con.trolled 3 0 Design for Mechanical Parts and Assemblies, commonly referred to as AP 203.
The objective of any conformance testing program i s to maximize the probability of successful exchange among systems which implement a standard. Conformance testing does not ensure interoperability; i t only evaluates a system to determine if it faithfully implements the requirements specified by a standard. I t improves the probability that systems will interoperate and helps to isolate the source of problems. Any conformance testing program must also ensure comparability of test results (i.e. testing of the same system at different sites and testing laboratories produces the same test results).
This document describes a beta testing program for STEP and also describes the planned testing policy for a STEP conformance testing program. The National Institute of Standards and Technology's (NIST) National PDES Testbed within the Manufacturing Engineering Laboratory(MEL) and the Industrial Technology Institute's (ITI) Center for Electronic Commerce (CEC) are conducting the beta conformance testing program for AP 203. The beta testing program i s being executed to establish a known baseline of testing capability. The beta testing program i s being performed using ISO/DIS 10303-203 as the reference standard. The international standard I S 0 10303 has been approved and the publication should be available by December 1994. This test program will transition to the international standard version after some reasonable period of time to allow for implementations to be developed. This document i s organized in the following manner. Section Two of this document provides many of the testing terms that are used within I S 0 10303. Section Three provides additional background information and identifies the reference standards which are the basis for testing. Section Four states policies relating to both the beta testing program and the STEP testing program. Section Five provides specific information about the beta testing program. Finally, section Six describes the procedures and reporting requirements for the beta testing program. Appendix A provides a list of references and-identifies where any of the documents referenced can be obtained.
Terms and Abbreviations
The following terms used within this document are defined in I S 0 10303-1, Overview and Jicndamental principles, or I S 0 10303-31, Conformance testing methodology and framework: The draft international standard version (DE) of I S 0 10303-203 will be used initially. The testing will be upgraded to account for the minor differences in the international standard by early 1995.
A testing laboratory can be a third-party testing laboratory, a user organization, or an independent unit of a supplier organization.
A full description of the series of documents within I S 0 10303 i s contained in I S 0 10303-1, Overview and Fundamen,tal Principles. I S 0 10303-203 i s one of a series of documents called Application Protocols (AP). AP specifications ( I S 0 10303 200-series documents) were designed to be implemented to support end-user applications. APs specify the information requirements for data exchange. An AP specifies a data representation which i s used to satisfy these requirements. Conformance requirements are also defined and these requirements may be grouped into conformance classes. A conforming implementation may not arbitrarily support some of the requirements. I t must support a l l requirements within a conformance class. A companion document to each AP i s the abstract test suite (ATS) ( I S 0 10303 1200-series documents). An ATS states the purposes for tests and the verdict criteria applied to each test result to determine if the implementation passed the test. Since I S 0 10303 uses a formal data specification language, called EXPRESS ( I S 0 10303 -ll), most test purposes may be automatically derived.
An AP uses at least one implementation method ( I S 0 10303 20-series document) which specifies the requirements for formatting the data representation for exchange or data sharing. The beta testing program supports only the first of these, Implementation Methods: Clear Tat Encoding of the Exchan.ge Structures (IS0 10303-21) . Support for other implementation methods will be added as they become part of the international standard.'
A supplier of an implementation may claim conformance to one or more of the portions of AP 203 as defined by conformance classes. The supplier of an implementation desiring testing services i s requested to complete a statement that identifies which conformance classes are supported by their implementation, called a protocol implementation conformance statement (PICS). This statement i s used to select which tests cases from the abstract test suite (ATS) are appropriate to use in determining a claim of conformance. An implementor may also use this statement to determine which test cases should be executed during selftesting.
The requirements for the conformance testing of implementations are specified in I S 0 10303-31, Conformance Testing Methodology and Framework: General Concepts. Conformance testing i s conducted via national testing programs. This beta testing program i s being conducted to prepare for the creation of a national testing program for U.S. industry and government. The use of the testing program by industry i s voluntary. Experience from other standards efforts has identified the importance of establishing a testing program that i s timed to support the emergence of commercial products. The quality of the initial set of commercial products can significantly impact the rate at which a standard i s adopted. The existence of a national testing program may also offer some competitive advantage to vendors of commercial products.
For example, I S 0 10303-22, Implementation Methods: Standard Data Access Inteq5ace, i s an application program interface specification which has completed its first international ballot.
Testing Program Policy
The STEP beta testing program will be used to achieve an acceptable degree of confidence in the test procedures, the conformance testing system, and the test methods. Together, these components provide a means of testing an implementation for conformance to a standard. Confidence in these components must be attained before a recognized testing program can commence and certificates of conformity can be issued.
To obtain the feedback necessary to obtain this confidence, testing will be conducted by ITI/CEC and NIST/MEL for the duration of the beta testing program. ITI/CEC i s coordinating the beta conformance testing program. All functions relating to the audit of test results will be conducted by NIST/MEL. NIST/MEL and ITI/CEC reserve the right to limit the number of systems evaluated during the beta testing program.
Until a recognized testing program i s initiated, commercial systems which have successfully completed the conformance assessment process will be recognized in an appropriate publication in place of receiving a certificate of conformance.
The beta testing program will continue until confidence in the test system, test suite and test procedures has been achieved. There i s no fixed duration for the beta testing program but NIST and IT1 have estimated the duration of the program to be about one year. NIST plans to create a national STEP testing program for government users but this testing program may also be used by industry.
The authority for establishing such services was provided under the Federal Property and Administrative Services Act of 1949, as amended by Public Law 100-235. A Federal Information Processing Standard (FIPS) which aids in procuring conforming systems i s being pursued for I S 0 10303. NIST plans to initiate a STEP conformance testing service and the FIPS will require conformance testing. After the initial start up costs, the testing program will be funded from user fees. The intent i s to transition the use of testing laboratories which have been accredited through the National Voluntary Laboratory Accreditation Program (NVLAP). NIST/MEL will be responsible for the review of test reports and the issuance of certificates of conformity. Certificates w i l l be issued only after the successful completion of the conformance assessment process as defined in I S 0 10303-31.
Client Confidentia1it.y
As with other testing programs of this nature, any information relating to a supplier (e.g. the client for testing services) whose system i s under test remains confidential until testing i s completed and the client agrees to the release of test results.
The remainder of this section provides the planned process and policies for the national testing program for STEP (as opposed to the less formal beta testing program). Section 5 and section 6 contain information and policies specific to the beta testing program. Testing Laboratories have the right to publish and advertise their accredited status as long as the advertising does not imply product certification by NIST or the U.S. Government.
Disputed Test Results
As with other testing programs of this nature, a Test Method Control Board w i l l be formed to arbitrate any disputes arising from the performance of testing in accordance with the planned FIPS and the approved test method. I t will be the responsibility of NIST to insure that the test method i s properly maintained and that any changes are properly coordinated.
The Control Board procedures will include provisions for: the test suite and other supporting documentation (see 5.3 for the list for the beta testing program) w i l l be available for a fee from NIST or an organization providing this service for NIST; NIST will distribute "fixes " to the test suite and "interpretations " to the testing policy or procedures as required. The beta testing program will provide the STEP Conformance Test System, the AP 203 Test Suite, documentation and the testing policy and procedures (see Appendix A). The test system interface i s designed to operate in a computer -aided software engineering (CASE) environment to facilitate its use for self-testing by vendors. Updates to the test suite or procedures will also be provided, as they occur, via electronic distribution. Implementors who successfully complete self-testing should be confident in their ability to pass conformance testing with an independent test laboratory. Implementors who wish to participate in the beta testing program should send a request to:
Robert Matthews Industrial Technology Institute
Hubbard Drive Ann Arbor, MI e-mail: rsm@iti.com (3 13) 769-4573 ITI/CEC or NIST/MEL will contact the requesting organization to arrange for a mutually agreeable time to conduct this testing.
Implementor Collaboration
In an effort to maximize the effectiveness of AP 203 beta testing, IT1 and NIST will provide to participants in the program the following: -copies of the reports generated under 5.4 and 6.3 below; and -feedback on any test suite or test procedure deficiencies.
Testing Resources
The following resources are available for performing conformance testing of AP 203: the instructions on how to interface the system to be tested to the STEP Conformance Test System; interface requirements and options are also defined; and sufficient disk space to load compile and run the STEP Conformance Test System.
Test Reports
Two reports are to be generated by the organization requesting testing services. These are: 0 a PICS which i s generated using the Proforma PICS; and l aPIXIT.
Three reports are generated during the conformity assessment process. These are:
0 Installation Report: Captures any commands used to install and configure the test system;
For estimation purposes, installation typically requires less than 3 hours and the test suite i s designed to be executed in 8 hours or less. These estimates may vary significantly depending upon the computer hardware and system under test. The STEP Conformance Test System was designed to also be used during the development of the implementation. Documentation of the system environment i s required and a questionnaire i s provided which asks for relevant information on the hardware and software configuration. A combination of software components may be used together to form the IUT. I f these components are distinguishable and each has its own software release revision identification, a list of these components and their release identification are required.
Establishing a Test Environment
The User Manual for the STEP Conformance Test System provides the documentation required to install, configure and execute the AP 203 Conformance Test Suite. I t i s the responsibility of the implementor to configure the IUT and the environment in which i t operates so adequate information can be captured during testing to assign a verdict.
In the beta release of the STEP Conformance Test System and the AP 203 Test Suite, some operations are performed manually by the operator. Based on observations recorded, the test system i s used to assign a verdict to each test case. An implementation must pass a l l test cases associated with a conformance class or option for which a claim of conformance i s made to be recognized as successfully completing the conformance assessment process.
I f an error i s determined in the configuration, the AP 203 Conformance Test Suite must be rerun in i t s entirety.
Documentation Requirements
When testing services are desired, a documentation review i s performed by the test laboratory (for the beta testing program NIST/MEL or ITIKEC) of the PICS and PIXIT to determine their completeness prior to agreeing to initiating a test campaign'. The PICS identifies if a claim of conformance i s being made for each conformance class. Each test case in the test suite identifies the conformance class to which i t applies. This identification i s used to select which tests are appropriate to execute.
Test Reports
The Installation Report i s completed by the operator of the system under test. I t should be given a filename of install. log. could not exercise the test assertion.
Recognition of Conformance t o I S 0 10303-203
During the beta conformance testing program, NIST will announce products which have successfully completed conformance assessment through the US Pro Exchange newsletter under the article title Register of Tested STEP Products. NIST will also maintain an on-line listing of these products on SOLIS.
Certificates of conformance will only be issued by NIST once the STEP Conformance Testing Service i s established. Successfully tested products will be listed in the Validated Products List.
For self-testing, NIST would like the PICS and PIXIT to be included with the test results.
7. Summary NIST plans to provide the overall direction for organizing managing and administering a national STEP conformance testing and certification program. The testing program will be available to government agencies and industry. NIST will issue certificates of conformity to suppliers who meet the requirements of the testing program. This program i s being undertaken to encourage the availability of high-quality implementations of STEP, thereby accelerating the broad adoption of the standard by industry. The STEP conformance testing program may be used by both government and industry but the use of the testing program by industry i s voluntary.
A beta testing program i s being initiated to develop confidence in the test methods and procedures. The beta testing program will accomplish this through the trial use of these test methods and procedures with suppliers of early implementations of I S 0 10303-203. Strong vendor involvement i s needed to obtain feedback on a l l aspects of the proposed test program to ensure value-added testing services.
